gamma-Glutamyl transpeptidase-dependent lipid peroxidation in isolated hepatocytes and HepG2 hepatoma cells.
Gamma-glutamyltranspeptidase (GGT), a plasma membrane-bound enzyme, provides the only activity capable to effect the hydrolysis of extracellular glutathione (GSH), thus favoring the cellular utilization of its constituent amino acids. Recent studies have shown however that in the presence of chelated iron prooxidant species can be originated during GGT-mediated metabolism of GSH, and that a process of lipid peroxidation can be started eventually in suitable lipid substrates. The present study was undertaken to verify if a GGT-dependent lipid peroxidation process can be induced in the lipids of biological membranes, including living cells, and if this effect can be sustained by the GGT highly expressed at the surface of HepG2 human hepatoma cells. In rat liver microsomes (chosen as model membrane lipid substrate) exposed to GSH and ADP-chelated iron, the addition of GGT caused a marked stimulation of lipid peroxidation, which was further enhanced by the addition of the GGT co-substrate glycyl-glycine. The same was observed in primary cultures of isolated rat hepatocytes, where the lipid peroxidation process did not induce acute toxic effects. GGT-stimulation of lipid peroxidation was dependent both on the concentration of GSH and of ADP-chelated iron. In GGT-rich HepG2 human hepatoma cells, the exposure to GSH, glycyl-glycine, and ADP-chelated iron resulted in a nontoxic lipid peroxidation process, which could be prevented by means of GGT inhibitors such as acivicin and the serine-boric acid complex. In addition, by co-incubation of HepG2 cells with rat liver microsomes, it was observed that the GGT owned by HepG2 cells can act extracellularly, as a stimulant on the GSH- and iron-dependent lipid peroxidation of microsomes. The data reported indicate that the lipid peroxidation of liver microsomes and of living cells can be stimulated by the GGT-mediated metabolism of GSH. Due to the well established interactions of lipid peroxidation products with cell proliferation, the phenomenon may bear particular significance in the carcinogenic process, where a relationship between the expression of GGT and tumor progression has been envisaged.